The use of the term "lithofacies" in this paper denotes the total aspect of inorganic elements which furnish record of the depositional environment of a stratigraphic unit0 This usage of "lithofacies"
follows Krumbein (19488 p0 1923)8 and Kay (19470 p0 165) 0 This usage of the term "lithofacies" differs from usage proposed by Moore (1949, p0 16) in that Moore would use the term "physiofacies" (Moore, op0 cit0 p0 17} to denote the inorganic elements in a sedimentary rock and would retain the term "lithofacies" to denote both inorganic and organic elements which furnish record of the depositional environment of a rock regardless of stratigraphic classification, Specifically0 "lithofacies",, as used here,, denotes the lithologic aspect of the Salt Wash member of the Morrison formation,, Lithofacies is controlled by the thickness,, the relative proportions, and the continuity of the two sedimentary types that comprise the Salt Wash member0
The purpose of this study was to determine the regional variation in Salt Wash lithofacies with the ultimate goals of; 1} determining some aspects of the depositional environment of the Salt Wash member, and 2) determining relations between lithofacies and uranium-vanadium deposits found in the Salt Wash member,.
The lithofacies study was restricted to the Salt Wash member because it is the smallest unit that has regional stratigraphic continuity and contains within its limits most of the uranium-vanadium ore deposits The cross°laminated sandstone is generally light colored and ranges from fine-and medium-grained in Colorado to coarsely conglomeratic with common lenses of cobble conglomerate in south-central Utah0
The cross-laminated sandstone may occur as a single lensing unit from 2 to 20 feet thick that extends less than 300 feet along strike; or many cross-laminated sandstone units may combine and make up a composite unit0 The composite units are more abundant and generally much thicker than the single bed units in the Salt Wash°s some composite units form lenses that are over 80 feet thick and extend several miles along strike0 All cross-laminated units have a gently undulatory to well-defined scour surfaces at the base0
The claystone,, siltstone, and structureless to horizontally laminated sandstone are mainly reddish brown0 All gradations and mixtures of grain size between that of very fine-grained sandstone and that of pure claystone is common among these rock types0 Bedding structures in these rocks range from horizontal to gently lensing types°s fissility is rare0
The irregular assemblage of sandstone, siltstone, and claystone, scour surfaces, and other sedimentary structures in the cross-laminated sandstone indicates that the Salt Wash member was deposited by an aggrading fluviatile system0
The Salt Wash member is characterized by a steep ledgy outcrop0 The cross-laminated sandstone forms steep-faced ledges; the finer grained units form rubble-covered slopes between the Iedges0 (Dapples, and others,, 1948; Read and Wood8 1947; and Sloss0 and others, 1949) was not followed in this study0 Instead,, a genetic classification based on types of deposits found in a fluviatile system was used0
Genetically the rocks found in a fluviatile environment may be separated into stream deposits and floodplain deposits. The stream deposits consist of rocks whose collective characters indicate that the 11 rocks were deposited in areas where sedimentation was noticeably influenced by water currents. In a fluviatile system these areas are restricted to channels and areas closely bordering the channels. The floodplain deposits consist of rocks whose collective characters indicate the rocks were deposited from water in areas not noticeably influenced by current action. These areas are the relatively flat surfaces adjacent to stream channels where sedimentation from slack water occurs during and after floods.
The distinction in the field between stream and floodplain deposits is clear in most cases.
In this study a unit was considered a stream deposit if it was cross-laminated, had a basal scour surface, was composed of fine or larger sized grains, and was free of clay matrix0 A unit was considered a floodplain deposit if it was structureless or horizontally laminated and was composed of very fine=grained sand or smaller particles,, Limestone, a minor rock type in the Salt Wash member, probably was deposited in shallow bodies of water on the floodplain and was included with the floodplain deposits,, The transitional rock in the stream=floodplain deposits classification is very fine-grained well-sorted sandstone with poorly defined sedimentary structures,, During the course of field work most sandstone beds over 2 feet thick were identified on the basis of the criteria given above as stream deposits and thinner sandstone beds were identified as floodplain deposits,, Consequently, lacking other criteria, sandstone beds 2 feet or less in thickness were considered floodplain deposits and sandstone beds over 2 feet thick were considered stream The maps (figs,, 3-7) were drawn to represent conditions existing at the end of deposition of the Salt Wash member,, The reconstruction involved drawing lines across areas with no control points because the Salt Wash member either has been removed by erosion or is covered by younger rocks; however, the subjective element in drawing the isolith and isopach lines was lessened by plotting the lines at proportional intervals between control points, Isopach and isolith lines are not connected on the southwestern side of the maps9 because in this area the Salt Wash member was removed by early Cretaceous erosion9 and control points were not obtainable,, feet that each section differs from the average of the locality is determined? (3) the deviations are added and divided by the number of sections measured at the locality (this figure is the mean deviation); (4) the figure determined in step 3 is divided by the average thickness of contained stream deposits at the locality; and (5) the figure determined in step 4 is converted to percent by multiplying by 1000
The percentage mean deviation of thickness of contained stream deposits is a relative index of continuity,, The relative index is desirable because it enables continuity between localities with different thicknesses of contained stream deposits to be compared0 In general,, a low percentage deviation indicates high continuity between stream deposits, and a high percentage deviation indicates low continuity0
The mean deviation in thickness (step 3 of the calculations) is also an index of continuity between stream deposits; however, the mean deviation cannot be used to compare continuity between localities with different thicknesses of contained stream deposits.,
The index of continuity used in this study applies to the total Salt Wash member and is not an The surface on which the Salt Wash member was deposited has been described by several writers (Craig, and others,, in preparation; Stokes, op0 cit0 ; and Baker9 and others, 1936) ,, In general, the surface was the plain formed by noifthward retreat of the Curtis Sea which was flooifed by marine and marginal marine deposits. Relief on the plain was Iow0 Sand dunes in the Four Corners area formed a topographic higfy-possibly the crest of the Uncompahgre highland (Holmes, 1951) The ideal fan-shaped wedge of sediments of alluvial fans was never developed in the Salt Wash.
Irregularities on the surface of deposition interrupted the development of the fan. In the Four Corners area sand dunes that formed the Bluff sandstone stood as a topographic high. This topographic high split the Salt Wash drainage system into two distinct lobes. Irregularities in the wedge of sediments in west-central Colorado probably reflect local crustal movements around salt anticlines during Salt Wash deposition and the effect of the Uncompahgre highland.
The topographic high caused by fhe Bluff sand dunes did not persist throughout Salt Wash deposition.
The Salt Wash streams in the Four Corners area eventually built up their base level enough to flow across the sand dunes0 However, while it existed, the topographic high apparently affected the Salt Wash distributary streams in two ways. First, the topographic high split the Salt Wash distributary system into two lobes, and the Salt Wash member is thin between the two lobes because of restricted deposition.
Second, the Salt Wash member contains a high proportion of stream deposits in this area. The high proportion of stream deposits is possibly due to restricted deposition of floodplain deposits. Probably the Salt Wash streams lost part of their energy and power to transport sediments as they approached the dune area. The remaining energy was used to rework the sand dunes, but the presumably hilly topography of the dune area prohibited the development of extensive floodplains adjacent to the streams. Consequently little floodplain material was deposited in the dune area.
Deviations from the ideal pattern of an alluvial fan in west-central Colorado, shown by all the maps, can not be directly correlated with a particular geologic feature. These deviations probably reflect local warps in the Salt Wash basin of deposition, but the lithofacies localities are too widely spaced to delimit the outlines of individual warps.
The salt anticlines in west-central Colorado and east-central Utah were rising through the time of Summerville deposition, and continued rising until early in the time of Salt Wash deposition (Cater, in preparation; Stokes and Phoenix, 1948) . Work done by the U0 S0 Geological Survey (Craig, and others, in preparation) on the paleogeography of the Salt Wash member,, of which the lithofacies study was only a part,, supports the interpretations made from the lithofacies study0 Conglomerate is a dominant part of the Salt Wash at the apex of the fan and conglomerate decreases in importance away from the apex0 A study based on cross-laminations in the stream deposits in the Salt Wash member indicates the Salt Wash streams formed a distributary pattern which had its apex near the apex determined by lithofacies study (Weir, 1951) No direct evidence which would prove or disprove the existence of the Curtis Sea during the time of Salt Wash deposition is known to the authors0 However, study in northeastern Utah and northwestern Colorado suggests the possibility that the Salt Wash streams drained into the Curtis Sea0 In this area sandy layers occur at the base of the Morrison formation,, These sandy layers, which are correlated with the Salt Wash9 directly oveflie marine Curtis rocks0 Locally the sandy layers thicken to as much as 100 feet, but generally they are less than 20 feet0 The local thick lenses, which extend as much as 3 miles along strike9 could represent stabilized drainage courses of Salt Wash streams near a body of water0
Lack of suitable outcrop prohibited making detailed studies of these thick lenses to determine their relations to the Salt Wash distributary system0 It should be noted that these thick lenses in northeastern Utah contain considerably more feldspar fragments than found in other Salt Wash sediments,, and possibly these lenses 'are not related to Salt Wash sediments found further south0
Relations of lithofacies to uranium-vanadium ore in the SaltWash member
The second goal of the lithofacies study was to determine any relation between Salt Wash lithofacies and the uranium-vanadium deposits in the Salt Wash member0
Uranium and vanadium ore is mined from the Salt Wash member in many places in Colorado, Utah0 and Arizona0 The ore occurs as irregular tabular masses in the thicker part of stream deposited sandstone lenses and0 in general, the ore is restricted to a single stratigraphic zone within the Salt Wash member0 The ore deposits have been described in detail by Fischer (1942) 
